Introduction
Over the period 1960-78 thirty patients with post-cricoid carcinoma (PCe) have been treated by radical surgery followed by plastic tube repair. All presented with a typical post-cricoid growth, i.e. an annular cicatrizing keratin-producing carcinoma at, or just below, the cricopharyngeal sphincter. The series had three characteristics which typify this growth: (1) Preponderance in females, with 27 women and 3 men. (2) Progressive dysphagia, the feature which distinguishes PCC from other hypopharyngeal growths. Untreated the patient proceeds inexorably to starvation and death. Eventually either patient or relatives demand treatment and are usually willing to accept radical surgery in spite of the age or general condition of the sufferer. (3) Resistance to radiotherapy: in my experience other forms of hypopharyngeal cancer, particularly the pyriform lesion, respond well on the whole to cobalt therapy; in PCC there may be an initial improvement but this is short-lived, and within a few weeks of a full tumour course of radiotherapy dysphagia returns. In this series 8 patients have been treated by primary radiotherapy.
Methods
At operation a radical midline neck resection is carried out, with removal of pharynx, larynx, thyroid and cervical oesophagus. At the upper end the pharynx is divided below the hyoid bone, which remains attached to the pharyngeal wall; the hyoid is later used in the repair (see below). At the lower end no suture line is necessary, so the oesophagus can be divided well clear of the lower end of the tumour, often well down in the superior mediastinum. The midline structures are sent for histological examination, together with any enlarged lymph nodes found. A block dissection is carried out only if malignant node deposits are clearly present, or if so indicated by a frozen section. Results of these investigations into local spread of the disease are detailed below. Repair is undertaken by means of a silicone rubber tube ( Figure 1 ). The early tubes varied in shape but were all of polyvinyl. This substance is naturally hard and is only rendered usable in this context by means of added plasticizers; these leach out in situ and the tube gradually takes on a stony hard consistency which threatens ulceration into a large vessel. Though this complication occurred in only one case, it was a relief to obtain supplies of a new tube made of silicone rubber, which remains soft and pliable in the body tissues. In an attempt to obliterate the peritubal track in the neck between pharynx and oesophagus the upper half of the tube is coated with a Dacron mesh.
The upper end of the tube is sutured into the pharyngostome by a carefully developed technique which renders the procedure relatively easy and promotes as firm ajoint as possible. Fixation at the upper end is not easily obtained unless this method is followed, and it may be that failure to achieve a satisfactory union at the upper end has been the cause of failure where others have undertaken this procedure.
Technique ofsuturing tube intopharyngostome ( Figure 2) (1) The upper end of the tube is trimmed with scissors so that the tube fits easily within the pharyngeal lumen.
(2) Four loops ofnumber 2 chromic catgut are prepared, each loop carrying a pair of Ferguson number 8 curved needles (Figure 2A ). It is important to note the position of the knot, which lies midway between the two needles.
(3) Each loop is passed through the wall of the tube just below the free margin ( Figure 2B ). This is carried out by placing one needle of the loop in needle holders, and passing it through the tube margin from within outwards until the knot reaches the wall of the lumen, thus stopping further passage of the loop. The second needle is then passed through the wall at a knol A B o Figure 2 , A, loop of No.2 chromic catgut carrying two cutti.ng needles (note central knot); four of these are required. B, each loop is passed through the upper end of the tube, "Ylth the knot on the !ntemal surface. c, the needles of each loop are passed through the pharyngeal wall and the tube IS then drawn up inside the pharyngeal lumen; each loop IS tied, D, tube finally sutured within pharyngeal lumen point adjacent to the knot. In this way equal lengths of the loop are obtained, each carrying a needle at its end. The four loops are placed so that, in this final state, the tube carries anterior, posterior and two lateral loops at the upper end ( Figure 2B ). (4) The lower part of the tube (unsheathed) is lubricated and passed down the oesophageal remnant which has been previously held by tissue forceps. (5) At the upper end each loop in turn is passed through the wall of the pharynx from within outwards, as shown in Figure 2e . The loops are then drawn tight so that the upper end of the tube slides upwards into the pharyngeal lumen. This being done, each loop is knotted, so that the tube is firmly sutured into the pharynx (Figure 20) . (6) As stated previously, the hyoid bone remains attached to the pharyngeal wall and this can now be sutured to the pharynx and to the tube, the suture passing through the fabric of the Dacron sheath.
Finally, the wound is irrigated with a solution of perchloride of mercury 1/500, drainage tubes are inserted, and the skin flaps replaced.
Postoperative care
At the operation a feeding tube is passed and after 48 hours a 3000 calorie liquid diet is administered for two weeks. The nasal tube is then removed and the patient returns gradually to a normal diet. We have found the silicone rubber tube very satisfactory in use. In addition to the usual dietary requirements each patient received calciferol 50 000 units/day and thyroxine 0.1 mg/day. Weekly serum calcium estimations are carried out. Calciferol supplements may be omitted when the patient returns to a normal diet, but monthly biochemical monitoring is advisable.
Results
In order to analyse the results of surgery the 30 patients have been grouped according to age. Spread of growth to the thyroid gland, lymph nodes and extrapharyngeal tissues was determined by observation and histological examination of the midline structures, together with any enlarged nodes found (Table I) . Only 8 patients (27%) showed evidence of spread to surrounding structures, and in only 3 (l0%) were deposits found in the regional lymph nodes.
Post-mortem studies were carried out in 21 of the 24 patients who have died (Table 2) . Twelve patients (40% of the whole series) died from local recurrence or carcinomatosis; it is therefore clear that microscopic deposits must remain in many patients in spite of radical removal of the primary tumour and block dissection where this is indicated by enlarged nodes. The one case of ulceration of the tube into an artery was due to the use of a side flange, fitted to an earlier tube which is no longer used. One patient survived only to die four years later from a carcinoma of the stomach. Table 3 shows length of survival by decade of age at operation; 30%died within six months and 50% within one year. However, one gallant lady has swallowed through a plastic tube for fifteen years. 
Discussion
Once the tube is in place swallowing is unrestricted and a normal diet can be taken, though some care must be taken with large pieces of meat. There has been some difficulty with tube slippage and this still gives rise to some problems, though fixation with the hyoid bone, as described above, is promising. A great deal has been made of sinuses, which form in some cases; though these may be unsightly they have caused little trouble in this series. The point of breakdown commonly involves the party wall at the tracheostomy, but no leak occurs and the problem is aesthetic rather than functional. There have been no problems with calcium metabolism.
This series clearly demonstrates the problem oflocal recurrence after radical removal of the primary tumour. As the tumour is centrally placed, conventional theory would suggest a bilateral elective lymph node dissection, but this is hardly a practical possibility. It would therefore seem preferable, unless useful cytotoxic drugs become available, to treat patients first with a full course of cobalt therapy, followed by radical surgery to the primary lesion.
In the younger patient without cardiorespiratory disease repair by means of a stomach pull up is preferred, but in the elderly patient and in those with pulmonary or cardiac disorders tube replacement seems a reasonable choice.
Summary
Thirty patients with typical post-cricoid carcinoma, seen over a period of 18 years, are described. The primary tumour has been removed in each case by means of a radical neck dissection, and repair has been carried out by a plastic silicone rubber tube. The method of fixation of the tube is described in detail. Details oflocal and distant spread of the disease are given and results are expressed in terms of length of survival and cause of death.
